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Best Wishes for the 'new ̀ ear
1. BETTER STEELS! This country needs aircraft that fly
high and far . . . and hit hard. It needs ships in great
numbers. It needs tanks that can take it when the going
gets tough. It needs equipment to outperform any on
earth. All these things require many special steels. Such
steels with needed properties are created through the
use of alloys. Basic peacetime research by ELECTRO
METALLURGICAL COMPANY, a Unit of UCC, has devel-
oped many important steels and the alloys to make them,
such as chromium, silicon, manganese, vanadium, tung-
sten, calcium, and columbium ... all vital today.
2. STAINLESS STEELS! The development of steels of high
chromium content gave designers and engineers a whole
family of new materials with which to work. Such steels
resist rust and corrosion, and are easily kept clean. They
are essential in the food industry. Possessing great
strength in addition to their corrosion resistance, they
save weight in trains and planes. They have broughtimprovements in the oil, chemical, textile, and otherfields...with resultant savings to you. Low-carbon ferro-chromium, an Electromet development, is essential in
the large-scale production of stainless steels.
3. NEW NATIONAL RESOURCES! Tungsten and vanadi•um are essential to steelmakers. Long before war cloudsloomed, many felt that more of this country's. domesticsources of these metals should be developed. Engineer-ing research by UNITED STATES VANADIUM CORPORA-TION, another UCC Unit, found efficient ways of refininglow-grade ores. This enabled u. S. VANADIUM to revital-ize old mines with new mills and methods, and makeAmerica less dependent on foreign sources for her in-creased needs of tungsten and vanadium.
4. BUILDING TOWARDS THE FUTURE! Alloy steels
offer still greater promise for the future. Bridges and
other structures will be made still lighter, stronger, and
longer-lasting by wider use of some of the steels with
which engineers are already experienced. Trains, trucks,
and aircraft will be made lighter, stronger, faster, and
safer. Better cars and tractors, homes and home equip.
ment will be made through their use.
Units of UCC do not make steel. They do make ferro-alloys used
to purify and give special properties to steel. 7 hey also make non-
ferrous alloys rehich, because of their excrptional resistance to
wear, heat, and corrosion, are used as cutting tools, hard -facing
welding rods, arul for other purposes. UCC research and develop-
ments mean ever-new and improved alloys for industry . . and
ever-better products for you.
BUY UNITED STATES WAR BONDS AND STAMPS
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street 11E3 New York 17, N. Y.
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Bloxsome Henry C. Gray
COVER PICTURE--
General view of the Indiana Wood Preserving Co.
located in Terre Haute.
Photo by Lundgren and Weinhardt
FRONTISPIECE--
Huge rotor bing checked for balance by a work-
man at East Pittsburgh works of the Westinghouse
Electric and Mfg. Co. Measuring approximately 10
feet in diameter, the rotor will become part of a
1000-horsepower motor drive for a compressor.
Cut Courtesy Westinghouse
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DisciplinemTo What Extent?
Discipline, since the beginning of mankind, has been a means of controllingthe baser elements of humans in dealings with their fellowmen. As are allthings restricting man, discipline may be considered a necessary evil. However,human nature being what it is with all the prevailing selfish interests, it is evi-dently imperative that there be some means of controlling man while his ownmental capabilities are not in condition to do such. There are, nevertheless, cer-tain reasonable limits beyond which discipline often plays the role of beinga detriment rather than an asset to mankind. .
Thoughts and statements along these lines are very controversial andperhaps may not seem to be justified. It is the purpose here to put forth un-prejudiced evidence of the manner in which discipline is being used to abuseman rather than aid him and is even carried to the extent where it is contra-dictory to American ideals.
We are today engaged in a war the purpose of which is to make the worldsafe for democracy. But we must remember and carefully scrutinize our actionsto avoid losing the very thing we are attempting to retain. It is, indeed, a com-mon occurrence for man to become so involved in the solution of a problemthat he in the course of his work forgets the very essence of his task. This, to alimited extent, is what is happening to the American people today.
Our American army, which is fighting a great battle on foreign battlefields,is a very strictly-disciplined unit. In addition to its fighting role, however, ourarmy is supposedly playing another part in the present war. It, through variousspecialized-training programs, is planning to produce technically-trained mento serve the American people during the war and in the peace to follow. Thesemen are what would be the college men of ordinary times and therefore must betrained in such a way as to think for themselves and make their own decisions.The development of self-reliance and individual thinking should be as muchtheir training as the technical training they are receiving. Is it not natural thenthat these traits be cultivated to the greatest extent? With training programsoperating as they are it is slightly evident that confidence on the part of thosein authoritative positions in the judgment of the individual soldier is at a verylow mark. This exemplifies how discipline is being used to an extent where itis not essential but merely because tradition and custom commands such. Itwould seem to indicate that a man possessing enough intelligence to qualifyfor the ASTP would also be capable of deciding by his own judgment in whichmanner to best utilize his time.
This same general trend is also very evident in our American school sys-tem. Students in preparatory schools are given little room for individualthought. All their thoughts and actions are guided by those in authority. Thenupon entrance into college the students find themselves in extensive troubleadjusting themselves to their new environmnt and many failures result. Thiscondition may be explained by the fact that counselors in high schools had noconfidence in the student's ability and did all thinking for him. Upon arrivalin college the individual finds he must suddenly make all his own decisionsand finds himself unqualified to do so.
It should be stressed that no one is advocating the abolition of discipline




This article is the second of a
series by Mr. John Stewart, soph.,
ch.e., discussing the plant layout
and operation of various Terre
Haute industrial concerns.
Mr. Stewart here presents the
Indiana Wood Preserving Co. and
the Midwest Tar Products Co., which
are both playing an important part
in producing materials for wartime
building and industry.
The creosote industry is of major
importance in the war effort of the
United States. There are two such
industries in the city of Terre Haute.
The Midwest Tar Products Co. pro-
duces creosote from coal tars, while
the Indiana Wood Preserving Co. is
engaged in the operations of treating
wood products with creosote to give
them preservative qualities.
At the Midwest Tar Products Co.,
coal tar is the basic raw material.
The plant buys all of the crude coal
tar produced by the Indiana Gas and
Chemical Corp. of Terre Haute and
also buys from various other coke
oven plants. The tar is brought to
the plant in tank cars and is put in
storage tanks until needed for use in
the distilling operations. There are
6 stills in which the coal tar is dis-
tilled. They are fired by large oil
burners located in the bottom of the
stills.
Each still is charged with about
7,000 gallons of the crude coal tar.
The stills have to be fired very slow-
ly at the beginning because the tar
contains 2 (/( water, so it is necessary
to vaporize the water off with low
temperatures in the still or other-
wise the tar will start to foam if the
still is fired heavily at first.
After the water vaporizes off, tar
acids or acid oils and naphthalene
combined come off from the still.
The creosote oils are the last to come
off, leaving nothing but pitch coke.
It takes about four hours of hand
labor to remove this coke. The coke
is of very high quality, containing
93 % fixed carbon, 6 Yo volatile mat-
ter and around .3 (4, ash. The Alum-
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preserving and today the company
is the largest individual wood pre-
serving plant in the United States.
The plant treats just about any
kind of wood that is to be given
preservative qualities, although rail-
road ties and piling poles make up
the bulk of the total production.
The creosote is stored in 5 main
tanks placed fairly high above the
ground in order to gain more pres-
sure when pumping into the treating
cylinders. The plant has 4 treating
cylinders, 3 of which are 177 feet
long and are the longest in the
United States, and one which is 97
feet long. The cylinders have an in-
side diameter of 6 feet, while the
walls are made of 5/8 inch steel.
They are mounted on rollers to al-
low for expansion caused by the hot
creosote. In one building there are
large air compressors, vacuum
pumps and booster pumps which are
needed to maintain the pressures at
which the treating operations are
carried on.
The treating of railroad ties is
(Continued on Page 24)
  by JOHN C. STEWART, soph., ch.e.
inum Company of America and the
Carborundum Company at Buffalo,
N. Y., buy most of this coke.
Carbolate is produced from the
acid oils by treating the oils with a
50 (/(, solution of caustic soda and
water. This carbolate, which con-
tains about 45 (/o acid, is used in the
making of plastics and about 25,000
gallons a month are produced.
Approximately 11 tons of coke
are formed from one charging of a
still, and 62 (/; of the original tar is
creosote. During the distilling pro-
cess the temperatures in the fire box
reach around 3000 to 3200 degrees
F., while the temperature of the cok_
ing process in the still is about 850
degrees F.
The Midwest Tar Products Co.
uses an average of approximately
200,000 gallons of coal tar per week.
The Indiana Wood Preserving Co.
uses part of the creosote produced
and the rest is shipped out to other
companies.
The people who first started the
Indiana Wood Preserving Co. were
pioneers in the industry of wood
• •tk(mtlikl k k ."
Photo By Lundgren and Weinhardt
Huge piles of creosoted ties at Indiana Wood Preserving Co.
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Electronics In Industry
To many electronics seems as a
science beyond the realm of man's
comprehension. In the following
article Mr. Manhart's explains the
manner in which the mysterious
electron performs its various func-
tions and how it is utilized in indus-
trial applications.
LECTRONICS is defined as the
LA "Science of the Electron". Like
many definitions, this one is not very
helpful. Another one that is some-
what more descriptive, and rather
intriguing, is "Electricity freed from
the bondage of wires".
Electronics is not a new science,
although the general public has not
been made aware of it until rather
recently. It is generally conceded
that Thomas Alva Edison, on the
basis of his discovery of the so-called
"Edison Effect", was the father of
modern electronics. Like all other
epochal inventions, it was preceded
by many significant recorded obser-
vations. More than 200 years ago, a
Frenchman, Du Fay, found that the
air in contact with red-hot metal had
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by ROBERT A. MANH ART, jr.,. e.e.
peculiar electrical properties as re-
gards the dissipation of an electric
charge. Other scientists in England
and Germany noted similar or re-
lated effects at intervals during the
next 150 years. Early in Edison's
development of the incandescent
lamp, a blue glow was noted inside
the bulb under certain conditions,
and it was sensed that this must
indicate some sort of electrical dis-
charge. As is often the case with
other important inventions or dis-
coveries, this one was a by-product
of some other work. Mr. Edison, at
the time, was actively engaged in the
development of the incandescent
lamp. One of the baffling problems
confronting him was the blackening
of the bulb, which ended its life pre-
maturely. Tests showed that this
blackening came from the carbon of
the filament, that in some manner
left the surface of the filament and
was deposited on the inside of the
bulb. It was noticed that in many
."
Cut Courtesy Westinghouse
Typical Ignitron Rectifier substation.
cases there was a narrow strip on the
inside of the bulb's surface that
showed relatively little blackening,
and that this shadow area occurred
where the negative leg of the fila-
ment was shielded by the filament
leg that was connected to the posi-
tive side of the DC circuit supplying
the lamp. It occurred to Mr. Edison
that these particles, originating from
an electrically charged surface, might
themselves be charged, and therefore
be deflected or collected by a
charged electrode added inside the
bulb. When such an electrode was
inserted, it was found that the black-
ening of the bulb was not affected,
but a current through the vacuum
of the bulb was noted when the add-
ed electrode was positively charged.
Thus some of the elementary facts
of thermionic conduction were dis-
covered.
Most of the advantages of elec-
tronic devices come about because
they handle the smallest known
particle of energy, the elec-
tron. This largely explains
their flexibility and ease of
close and accurate control.
This principle may be lik-
ened to a pile of bricks. As
long as they exist as a pile
of bricks, they can be read-
ily transported and smany
different uses can be made of
them. As soon as they are
fabricated into buildings,
however, they must be trans-
ported as very much larger
units, and their flexibility
of usage is very greatly cur-
tailed.
Recently many new appli-
cations have been found for
the science of electronics.
Following is a description of
some of the applications it
has found in industry.
The ignitron is a mercury
pool type of rectifier that
Ths Ross TECHNIC
has supplied the bulk of the DC
power for the production of alum-
inum and magnesium. If a potential
is impressed across some high re-
sistance material, such as car-
borundum, a high potential gradi-
ent is created across the material,
resulting in ionization of the sur-
rounding vapor. This leads to the
formation of a cathode spot on
the mercury surface, necessary for
the establishment of electron emis-
sion and the flow of electrons across
the evacuated space from the mer-
cury cathode to the anode when the
AC line voltage is applied.
The ignitor principle of starting
the arc is so simple and so sure that
the arc is deliberately allowed to go
out at each current zero and the arc
"rekindled" one half cycle later. This
solves many of the problems present
with the multi-anode type of rectifier
in which a common mercury pool
serves as a cathode for several
anodes in a single tank. Here it is
necessary to maintain some ionized
mercury vapor present at all times,
so that the arc starts itself every
other half cycle. This introduces
problems of complicated baffling to
keep the anodes from short circuit-
ing each other. Also, with the ignitor
principle the anode can be placed
closer to the cathode, with a corre-
sponding smaller voltage drop. Be-
cause the power loss in a rectifier is
the product of the current and the
voltage drop through it, the ignitron
has an efficiency much higher than
that of conventional rectifiers. In de-
veloping the ignitor principle the
primary objective was to provide an
improved power-conversion device
and one that would be freer from arc
backs (those random reversals of
current) that had so long plagued
the mercury arc rectifier. The ignitor
gave such a facile method of starting
an arc that other valuable uses were
quickly seen for it. It became the
foundation stone for spot welding, in
which currents are released for very
short and very precisely measured
intervals of time—for a fraction of a
half cycle to many cycles. The igni-
tron becomes an electronic switch in






















heating is that of
melting electrolytically deposited tin
on tin plate to obtain a bright finish.
Hardening, welding, and brazing
operations may be done in seconds
instead of minutes. Frequencies of
the order of 200,000 cycles per sec-
ond are used, the power being gen-
erated by electronic tubes.
At very high frequencies-1,000,-
000 cycles per second or more, the
dielectric or power factor losses in
non-conducting materials become
really significant. This method of ap-
plying internal heat in the rapidly
growing business of curing of plastics
and binding of plywood, is being
used to a swiftly increasing extent.
In carrier current transmission
high frequency current is produced
by electron tube equipment essen-
tially the same as it is done in a
broadcast transmitter. This carrier
wave is modulated in some suitable
Girl operator showing principle
ut Courtesy General Electric
of high frequency heating.
way and introduced onto the trans-
mission line inductively. At the re-
ceiving end of the line the process
is reversed. Carrier current is used
to transmit relaying, metering, super-
vising, or communication signals
over power transmission lines, sav-
ing the expense of separate lines
In the precipitron electrostatic air
cleaner, dusty air is first blown
through a strong electrostatic field,
whereupon each solid particle is
stripped of one or more of its free
electrons, leaving it positively
charged. The ionized dust particles
are carried on through this ionizing
zone by the air into the collecting
chamber, which consists of alternate
positively and negatively charged
plates. Here the particles carrying a
positive charge—being deficient in
electrons—are drawn out of the air
(Continued on Page 30)
Cut Courtesy Westinghouse




More of the mysteries of nature
will be brought to light with
the development of the electron
microscope, which promises to be a
valuable contribution to the fields of
science, medicine, and industry in
the future.
Pvt. William H. Plenge here dis-
cusses the possibilities and principles
of operation of this recent invention.
THE modern electron microscope
was first exhibited by the Sie-
mens and Halske A.-G. in Berlin
five years ago. Three years later, in
1941, R.C.A. Laboratories completed
the first American commercial
model, costing $10,000, standing
seven feet high, and magnifying by
25,000 diameters. In December, 1942,
both R.C.A. and General Electric
announced pending manufacture and
sale at about $2,000 of a simplified
portable model for prioritied cus-
tomers. Such customers will include
hospitals, research laboratories, tech-
nical colleges, and war industries.
Most of the results obtained by
this new microscope will not be made
public until after the war; however,
Photo Courtesy Journal of Applied Physics
The General Electric simplified electron
microscope.
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it may be certain that with the in-
creased magnifying power now avail-
able, many far-reaching discoveries
in the fields of medicine, bacteriol-
ogy, mineralogy, and chemistry will
be announced. The superiority of
the electron microscope over the
optical lens system may be shown by
the fact that the ultimate magnifying
power of any microscope is limited
by the wavelength of the radiation
employed to produce the final image.
Since the wavelength of light is fifty-
thousandths of an inch, the finest de-
tail that may be brought to focus by
the best optical lens system is a
hundred-thousandth of an inch in
diameter. The factor of two is ac-
complished with the use of invisible
ultra-violet light.
On the other hand, if in the elec-
tron microscope, an electron is ac-
celerated through a potential differ-
ence of 50,000 volts, the resultant
wavelength is about a five-billionth
of an inch long and the image pro-
duced is about the same diameter.
An atom is about fifty times
larger than this in diameter.
Of course, both of these
powers are theoretical. Even
so, the electron microscope
is as advanced over the pres_
ent microscope as the light
microscope is over the first
microscope of three cen-
turies ago.
The basic theory that has
led to the development of
the electron microscope is
that an electron or any other
electrically charged particle
traveling through an electro-
static or electromagnetic field
obeys the same physical
laws as a beam of light pass-
ing through an optical media.
By this fundamental law it is
possible to duplicate by elec-
tronic means any apparatus
of optical nature.
The electron obeys the physical
laws so rigidly that the same limita-
tions and restrictions for the ulti-
mate magnifying power of the elec-
tron microscope follows the same
reasoning as that of the lens system.
The limiting factor is not the magni-
fication factor but the size of the
smallest detail visible. An analogy
may be given in the case of a photo-
graphic plate:
If a picture is taken on coarse-
grain paper such that the details
do not show clearly enough, no
amount of magnification will make
the picture clearer. Additional
magnification would only serve to
make the grains stand out more.
In microscopy, the wavelength of
the light beam—or, in the case of
the electron microscope, the elec-
tron beam—corresponds to the
grain in photography. If a detail is
smaller than one half of the wave-
length applied to it, it is not per-
ceivable, no matter how strong a
magnification is used.
Thus an ideally perfect electronic
instrument can magnify 200,000,000
diameters as compared to a 2000




The electronic chamber houses all
component parts except the vacuum
pumps and power supply. A heated
tungsten filament supplies a steady
stream of electrons, these electrons
are directed by a "gun" through a
condensing "lens" and against the
objective. The electron stream, in
passing through the objective, as-
sumes its characteristics and is then
enlarged by a second object "lens".
An intermediate lens throws the
image on a photographic plate or on
a flourescent screen. The screen or
plate is used because the electron
beam has a wavelength outside the
range of the human eye and for this
THE ROSE TECHNIC
reason are not visible unless arti-
ficial means of producing the image
are used.
Because electrons are easily de-
flected by foreign particles, the elec-
tron chamber must be evacuated. In
the larger models, this necessitates
special air-locks for the insertion of
the specimen and photographic
plates. Because of the relatively
small chambers in the portable
models and the efficiency of vacuum
pumps which can produce a suitable
vacuum in three minutes, the air-
locks are not needed.
The method of putting the speci-
men in the electron beam is interest-
ing. A disk of fine mesh wire is used
and over this is spread a celluloid
film two-millionths of an inch thick.
The specimen is usually prepared as
a water suspension and allowed to
dry on the plate. In case of a smoke,
it is caught directly upon the screen
and spread out as a thin film much
the same as water clings to a screen.
This disk is put into the specimen




Because the path of an electron
may be influenced by either a mag-
netic field or by an electrical field,
there is the choice between these
two types of lens to be used in the
microscope.
In a magnetic system, the focal
length of the lens system is a func-
tion of both the magnetic field
strength and velocity of the electron.
The field strength is regulated by the
current through the coils and the
electron velocity by the voltage
across the tungsten filament so both
must be regulated very closely in
order to keep the focal length from
varying.
In the electrostatic system, both
the field strength and electron veloc-
ity are controlled by a single high-
voltage source. Then too, the elec-
tronic chamber's size may be re-
duced by the use of the electrostatic
lens.
The main difficulty of the magnetic
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lens system is due to the fact
that this system must be re-
aligned and reset for every
change in lens current, beam
characteristic, and electron
accelerating potential. In
either case however, the
plates or solenoid producing
the field need not be placed
inside the vacuum chamber,
but because the lens in the
electrostatic system are sta-




The G. E. portable elec-
tronic microscope embodies
the following design prin-
ciples:
1. The electrons are ac-
celerated and focused by a
single unregulated voltage.










l'hoto Courtesy Journal of Applied Physics
Arrangement of microscope components.
three
electrostatic lenses in one chamber;
the total length of which, from elec-
tron source to fluorescent screen, is
only eleven inches.
3. The electronic lenses are of un-
varying focal length. Focus is ob-
tained by glass optical lens in the last
stage.
4. The lenses are aligned perma-
nently.
5. The small size of the chamber
facilitates the rapid establishment of
a vacuum and thus eliminates the
need for air-locks.
6. The vacuum is established by a
small rough-vacuvm pump and an
oil-diffusion, high-vacuum pump.
7. The instrument may be oper-
ated any place a 110-volt, 60-cycle
source is available.
This electron microscope was de-
signed and developed by Dr. Simon
Ramo and Dr. Charles H. Bachman
of the General Electric Electronic




Another portable model, much
smaller, has been designed by
Vladimir Kosma Zworykin of R.C.A.
Although it can magnify only 5000
diameters, it is more portable. Even
though only a table model, 16 inches
long in its optical parts, photographs
taken by it can be enlarged to over
100,000 diameters.
These portable models do not in
any w ay supersede the standard
electron microscope which is a high-
ly flexible instrument capable of
performing various operations and
measurements with special adaptors.
In the average hospital or research
laboratory, the versatility of the
standard microscope is not required




The future possibilities of the elec-
tron microscope cannot be foreseen.
However, the few following applica-
tions show the practicability and
adaptability of the microscope.
The electron microscope is ideally
suitable to three-dimensional microg-
raphy. Ordinary micrography shows
the specimen in two dimensions
which is of little value in determin-
ing the molecular structure of com-
pounds. Three-dimensional microg-
raphy consists of taking two pho-
tographs of the objective at an angle
closely approximating the angle be-
(Continued on Page 24)
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Will Propeller Size Determine
In this article Mr. Price covers
several outstanding problems that
confronts the engineer in developing
suitable propellers for use with the
larger horsepower engines being de-
veloped.
IN the demand for more speed,
1 higher ceiling, and greater power
the propeller engineers are asked to
develop a propeller that will use the
added power efficiently.
During the early days of aviation
little' consideration was given to the
proper selection of a propeller for a
given engine airplane combination.
This is shown by the fact that almost
standard equipment on the planes
was a nine-foot propeller. This caused
little trouble since the motors were
all about the same power.
Today powerful motors of 1000
horsepower are being used, and
powerplants of far greater power are
being developed. With these larger
powers the propeller becomes im-
portant in the design of airplane
units.
The power absorption of a pro-
peller is increased by increasing the
blade area of the propeller. There
are two ways in which this may be
done: increasing the diameter or us-
ing more blades. Each of these meth-








other. Both methods increase the
total weight of the unit; however the
weight per brake horsepower, spe-
cific weight, changes very little. Tip
speeds increase as does torque, both
presenting problems that have to be
dealt with by the engineer.
Increasing the number of blades,
decreases the torque and the effi-
ciency of the airscrew. The use of
speed reduction gears often simplifies
these problems a great deal however.
Today and in the future the design
of airplanes will be a joint venture




One of the first methods of increas-
ing the blade area in order to achieve
greater power absorption that was
tested was by increasing the diam-
eter of the propeller. This proved
satisfactory for limited increases;
however for large increases various
factors entered upon the situation.
Of these, weight increase, tip speed,
and clearance will be discussed.
In current use are three- and four-
blade propellers. Figure 1 shows the
increase in weight as the diameters
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Fig. 1. Weight variations. 3, 4, and 6-Blade propellers.
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As can be seen,
the weight of an
eighteen-foot pro-
peller would be ex-
cessive except for a
very large airplane.
This graph, how-
ever, does not de-
pict a true analysis




power of the en-
gine. This relation
is shown in Figure
2. The different
values of brake
horsepower at the different alti-
tudes is explained by the fact
that the rated horsepower of an
engine increases with the altitude.
This is known as the altitude effect.
For example a propeller of a certain
diameter required to absorb a given
horsepower at 20,000 feet would be
satisfactory to absorb twice that
horsepower at sea level.
From this graph it is seen that the
weight of a propeller to absorb 4000-
5000 horsepower would be in the
neighborhood of 1500 pounds. This
would be too great even for a very
large airplane.
By taking the ratio weight per
brake horsepower, specific weight,
and plotting it against the horse-
power, the effect that increasing
horsepower has upon specific weight
can be seen. This was done in Figure
3.
It is evident that the weight in-
creases as the power increases; how-
ever the specific weight shows very
little variation.
Increasing the diameter of the pro-
peller of course reaches a limit be-
yond which the result of increasing
further would be impractical. For
the larger planes of the transport
and bomber class the limit is larger
than for the smaller type planes. The
larger planes can accommodate larg-
er propellers by virtue of their size.
The weight of the propeller would
however decrease the payload of the
plane. So it would be very much to
the designer's advantage if the
weight of the propeller is kept at a
minimum.
The weight of the propeller blade
increases as the cube of the diameter.
The blades constitute about half of
the weight of the propeller. The
other half is in the weight of the hub
and the spinner, which increases in
direct proportion to the diameter.
Thus the hub offers a serious prob-
lem to the engineer trying to keep
the weight of the propeller to a
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the Power of Aircraft Engines
minimum. Exhaustive tests on vari-
ous shapes and constructions have
succeeded in reducing the weight to
the barest requirements.
In the first Wright airplane the
specific weight of the propeller was
twelve pounds per horsepower. Com-
mon specific weight today is about
0.35. There is in the experimental
stage a propeller used with a 2000-
horsepower engine that has a specific
weight of only 0.22 pounds per horse-
power. This propeller, produced by
the DeHaviland Aircraft Co., is
claimed to be the lightest in the
world for a 2000-horsepower engine.
Modern trends indicate that the
specific weight of the propeller will
decrease because of improved meth-
ods of construction and design. Al-
ready hollow propellers, new blade
forms, and plastic materials are well
beyond the experimental stage.
Tip Speed Effects
The tip speed of a propeller is
limited to the speed of sound as a
maximum. When a solid object ap-
proaches the speed of sound, 1100
feet per second, it creates an almost
impassable drag sometimes called








The tips of pro-
pellers rotate in this
range of speed. Thus
when the diameter is
increased, the speed
of rotation must be
reduced in order to
keep the tip speed
below sonic speed.
This is accomplished







tip speeds above 1100 feet per sec-
ond, and from their findings it is
hoped that a bridge across this
difficulty may be found.
Propeller Clearance
Propellers of today's four-motored
bombers occupy about half the wing-
span. It is natural to wonder that
should the diameters be increased,
will the clearances of the propellers
from the other parts of the plane and
even from each other decrease until
a definite limit to propeller size is
reached.
The linear dimensions of an air-
st4.42de
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Fig. 2. Brake horsepower vs. weight for 3, 4, and 6-blade propeller.
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Fig. 3. Brake horsepower vs. special weight for 3, 4, and6-blade propellers.
plane increase in proportion to the
three-halves power of the horse-
power or slightly less. Since the
diameter increases as the three-
halves power of the horsepower, the
percentage clearance between the
propeller and the other parts of the
plane will decrease; however the
actual clearance in feet will remain
the same. Thus clearances will offer




Another practical method of in-
creasing the blade area of the pro-
peller is by increasing the number
of blades to three, four, and even six.
For ilarger diameters the two-
bladed propeller is definitely out of
consideration because of the rise of
a periodic couple of vibration that is
very severe. This couple does not
appear in such magnitude in the
three-, four-, and six-blade propel-
lers.
The actual number of blades de-
pends upon the type of plane engine
combination it is to be used with.
Tests have shown that the three
blade is better than the four and six
blade for developing maximum take-
off thrust. Because the larger trans-
(Continued on Page 26)




An electric "bookkeeper" that
writes with lightning on a plastic
slate was reported as one of the lat-
est developments in the never
-
ending campaign to protect power
lines from damage by thunderbolts.
The "bookkeeper" itself offers no
protection—but it does enable power
company engineers to get an accurate
record of the lightning strokes that
hit their lines, thus showing the
spots where protective devices are
needed.
Invented by Dr. Leo Finzi, a re-
search engineer for the Westing-
house Electric & Manufacturing
Company, the new device will also
aid scientists seeking more accurate
statistics on the frequency of light-
ning strokes.
No bigger than a playing card and
weighing less than a whole deck, the
thunderbolt counter is a "sandwich"
with two slices of transparent plastic
for bread and two strips of metal
foil for filling.
"One foil strip," Dr. Finzi ex-
plained, "has a number of teeth cut
in its edge. The point of each of these
teeth is a few thousandths of an inch
from the straight edge of the second
strip.
"When lightning strikes a power
line, a small part of the thunderbolt's
current is sidetracked into the
counter and sent into the saw-toothed
foil strip.
"The current must jump from the
saw-toothed strip to the straight-
edged piece of foil to get to the
ground. The current always picks out
the easiest path—the tooth whose tip
is closest to the straight-edged strip.
As the current leaps across this gap,
it makes a tiny spark which scorches
a black spot on the clear plastic and
burns away the tip of the tooth, so
that the next discharge will choose
another path.
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The counter never makes the error
of jotting down two hits for a single
thunderbolt, Dr. Finzi said, because
no two of the gaps between the two
strips are ever exactly the same.
"Experiments with man-made
lightning in the laboratories have
shown that the lightning current al-
ways selects the easiest gap without
hesitation," he explained. "Though
the difference in size between two
gaps may be smaller than a ten-
thousandths of an inch, there is al-
ways one path which is the easiest.
As soon as the spark occurs, the
voltage, or electrical 'pressure', in
the strip drops and another spark
will not occur until lightning strikes
again."
The device is easily fastened near
the bottom of a power line tower so
the black dots burned on it can be
counted in a few seconds by a line-
man or an engineer.
This will enable power companies
to keep a record of the number of
times each lightning arrester along
their lines has operated. The counter
will keep a "play by play" record of
lightning strokes safely by-passed to
the ground by the protective device
Cut Courtesy Westinghouse
Plastic "Sandwich" counts thunderbolts.
  by ROBERT GREGER, jr., ch.e.
at that point and when placed at
towers along unguarded transmission
lines will disclose the spots that are




An automatic X-ray machine
to accurately check the proper
amount of powder in hand grenade
fuses, essential to prevent explosions
premature to the set time, has been
devised by General Electric engi-
neers and is now being used to test
thousands of fuses daily. This ma-
chine, the first of its kind in the
country, will automatically check
fuses at the rate of 4000 an hour.
Each grenade fuse, slightly larger
than the physician's thermometer
and similar in appearance except
that it is made of metal, contains two
powder charges and a slow-burning
fuse. If in manufacture too small a
charge is placed in any of these ele-
ments, the grenade is liable to ex-
plode as soon as the soldier releases
his grip on the handle. When this
trouble was detected, the army
called on all X-ray laboratories for
help and the machine General Elec-
tric perfected is the only automatic
one so far devised.
For checking, the fuses are set up-
right on a movable belt. This passes
through the machine, allowing the
perpendicular beam of a 100,000-volt
X-ray to penetrate each fuse and
cast its glow on a fluorescent screen,
above which is a phototube of "elec-
tric eye." So long as the fluorescent
glow remains constant, nothing hap-
pens and the fuses pass through.
However, should a fuse with a light
powder charge pass over the X-ray
beam, the phototube detects the
change in the fluorescent glow, auto-
matically rings a bell, flashes a red
light, places a dab of red paint on
the top of the fuse and records the
"dud" graphically on a meter chart.
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This four-way check makes it im-
possible for a bad fuse to get by
without detection.
When the fuses arrive they are
packed in wooden boxes, each con-
taining 200. In three minutes they
have been unpacked, X-rayed and
are back in the boxes ready for ship-
ment.
Corrosion Cure
The worst enemy of a ship at sea
is not storm or submarine but salt
water. It corrodes a ship's hull, pro-
pellers and condensers, greatly
shortens a ship's life. Salt water has
been brutal to the overworked ships
of World War II; corrosion of their
condensers (in which cold sea water
is pumped through tubes to con-
dense spent steam from the engines)
has been so accelerated that many
have to lay up every nine months for
retubing. But a device to draw the
sting from salt water has been de-
veloped by a Seattle marine engineer
named Arley Cheadle.
The principle on which the device
is based was discovered by a Cheadle
partner named H. L. Durham. Puget
Sound fishermen could not under-
stand why their boats' propellers
and metal rudderposts wore out so
fast in the water. Durham thought
it might be accounted for by elec-
trolysis (the process by which an
electric current in a liquid transfers
metal from positive to negative
poles) .
Tests proved this assumption to be
correct. He further found that the
rotation of a ship's engines sets up
a weak electric current, which
charges a ship's metal. In salt sea
water, which is an excellent electro-
lytic bath, the metal is swifty eaten
away. Durham had no idea where the
metal went, but he hit on a simple
way to stop it: suspending in the
water another metal higher in the
electrolytic scale. Thus, when he in-
stalled a piece of zinc, electrically
wired to the ship, near a bronze pro-
peller, the propeller picked up zinc
deposits instead of losing bronze.
A zinc alloy was then developed
for the job (pure zinc soon gets
coated with an oxide that interferes
with electrolysis) , and adapted to
protect condensers, hulls, bulkheads,
ballast tanks, etc. The device has al-
ready worked well on dozens of
ships. So far as condensers, speci-
fically, are concerned, Cheadle
figures that his electrolysis eliminator
doubles or triples normal life.
Tough Porcelain
Protects Plane Radios
A new porcelain, tough enough to
withstand the rigors of high altitude
flying, is now on active war duty
protecting the radio systems of
American bombers and fighter
planes.
W. F. Bailey, manager of the
Westinghouse Electric and Manufac-
turing Company's Porcelain Depart-
ment, announced recently that plane
accessory parts fashioned from a
special porcelain called "prestite"
were being produced for installation
in Uncle Sam's warplanes. This ma-
terial is already being used for in-
sulators in battleships and tanks.
Prestite, a mixture of clay, feld-
spar and flint, was developed by
Westinghouse for peacetime use in
insulators for electrical power lines
and power-handling apparatus. It
can easily be shaped into intricate
designs and is many times stronger
than earlier porcelains. Among the
Prestite parts are a tiny, pencil-
shaped bushing which seals radio
transformers against trouble-causing
moisture, a watch-sized cylindrical
base which protects aircraft radio
tubes from violent temperature
changes, and a specially-designed
insulator which guards vital radio
condensers against electrical flash-
overs.
The insulator was developed esi.-e-
cially to meet the rigorous conditions
which radio condensers undergo in
high-altitude flying. When planes
climb to heights of 30,000 feet or
over, the rarefied air makes it
easier for electricity to flash over
insulators, causing damage to radio
equipment and often rendering it
useless. The new Prestite piece,
which carries wires to oil-filled con-
densers for radio sets, was designed
with the terminals set farther apart,
Cut C ourtesy W estinghouse
I'orcelain disc guards warplane radio sets
thus reducing the danger of flashover
to a minimum and cutting down on
the leakage of power.
Aircraft radio tubes also are being
guarded by a cylindrical Prestite
base about the size of a man's pocket
watch. Formerly made of phenolic
plastic, now on the critical list, these
bases must withstand the tremen-
dous temperature changes that occur
when planes take off from sun-baked
airports and fly into the icy zones
found six miles or more above the
ground. In addition, the Prestite base
must stand up under high voltage,
which is alternately stored and re-
leased in high frequency radio tubes
at the rate of 10 million times a
second.
Still another Prestite part is keep-
ing radio transformers free of dan-
gerous moisture. This is a pencil-
shaped bushing which carries wires
and is Solder-Sealed to the trans-
former lid. In walkie-talkies used by
our troops in the jungles of New
Guinea and in the radio sets installed
in Uncle Sam's big bombers, mois-
ture creeping into transformers can
cause short-circuiting and serious
damage. The Prestite bushing her-
metically seals the transformer
against penetration of the moisture-
laden atmosphere. Bushings former-
ly used were equipped with washers
which sometimes failed as a seal
against moisture.
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Christmas Shopping
Now that Thanksgiving is a thing
of the past—indigestion and all—we
prepare ourselves for the oncoming
Christmas season. We are warned
continually from mid-November on
that there are only—shopping days
to Christmas so by use of higher
mathematics the exact date of Christ-
mas may be determined by adding
Sundays without having to look at
the December girl on the Esquire
calendar (Don't get me wrong
brother, I don't care for higher
mathematics either) . Last year a few
weeks before Xmas my mother eyed
me tenderly and said, "Jim, you're
18 now. Why don't you begin to mix
with women?" I took her advice and
went Xmas shopping for the first
time. I would like to tell you of my
quest for gifts in a department store
in the Big City.
My mother told me to do my shop-
ping early in the morning to avoid
the crowd but so did a lot of other
people's mothers and I took my place
at the end of a two block long line.
There didn't seem to be a male in
the line and I was a bit dubious
about taking my place in the line as
I had been warned about women's
lines. When the doors were opened I
was carried bodily into the store as
I got caught between two of the fat-
ter of the fairer sex. When my feet
were on the ground once more I
found myself on the spacious main
floor of the department store in front
of the perfume counter. The perfume
counter was a man from one of the
leading soap companies who was
taking a B.O. census. He got one
whiff of me and I believe I taught
him to keep his nose out of other
peoples business. I was pushed on a
going up escalator by certain mem-
bers of the over ambitious gift seek-
ers. An escalator is a mechanical
contraption that resembles stairs and
performs the function of stairs only
that an escalator walks you up in-
stead of you walking it up, that is
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unless you are going down when it
walks you down instead of you walk-
ing down it. Now that I have told
you what an escalator is I am sure
there will be more wear and tear on
the stairs in the near future. I had
never ridden on an escalator before
so I sat down on one of the steps
looking back at where I had just
come from and was enjoying myself
immensely when something grabbed
me rudely by the seat of the pants
and I found myself sitting about 15
feet out on the second floor without
the seat of my pants. Thinking
quickly I caught the going down
escalator amid great embarrassment
on my part and great laughter on the
part of the customers who are al-
ways right who were fortunate or
unfortunate enough as the case may
be to witness the foregoing episode.
I retrieved the seat of my pants as
they came up on the step I had been
sitting on while going up. While
waiting for the seat of my pants to
turn up at the head of the escalator
I was approached by several women
who wanted to knovv where I had
purchased my attractive rainbow
colored shorts. I told them that my
older brother, an army camouflage
expert, gave them to me and the
women would just look at—me—
once more and smile and walk away.
I pinned the seat back on my pants
and proceeded on my way with the
true Christmas spirit plus a sizeable
draft. Not trusting the escalator I
now tried to get upstairs on an ele-
vator. After waiting about 30 min-
utes I was finally able to gain en-
trance to an elevator thanks to a
slightly overweight lady who did
some fine blocking to aid my cause.
By the time the elevator was entire-
ly filled I was firmly embedded in
the back wall. I didn't know which
floor I wanted off on but it didn't
make any difference, I couldn't speak
or even push my way out now that
I was using the pins I had brought
for such occasions to fortify my
pants. The elevator was practically
empty when we reached the top
floor and some kind citizen in the '
form of an overgrown Campfire Girl
unembedded me from the wall. I
walked around the top floor just
looking and being stepped on continu-
ally by weighty members of feminine
protoplasm. I was saved from being
trampled to death several times by
a Liberal Arts graduate who held
down the position of a male floor-
walker. He would pick me up and
dust me off and smile in his own
simple way. After raising me from
the floor for about the fifth time he
confided in me with his high pitch
voice that he had me pegged as a
Liberal Arts student and that we
fellow unfortunates must come to the
assistance of one another. Having
thoroughly covered the top floor
(that may be taken litterly) I de-
cided to look over the rest of the
store. I stepped into what I believed
was an empty elevator but what
turned out to be an empty elevator
shaft—but I had intended to shop in
the bargain basement anyway and
the trip down was much more com-
fortable than the trip I had going up.
A few hours later I found myself
standing in the front row listening
to a supersalesman's oration on the
merits of a Perkins Power Propelled
Potato Peeler. I couldn't budge my
way out through the crowd so I had
to listen to his propoganda about 40
times until finally the store closed.
I'll admit I was dazed from the fall
but this is what I thought he was
saying. "Step right up one and all.
See the most outstanding demonstra-
tion of all times. I have here in my
hand a Perkins Power Propelled
Potato Peeler with an overall length
of 5 inches. I would like to explain
its construction and operation to you.
The handle is composed of welded
plywood strips to insure great pro-
(Continued on Page 28)
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Melvin Penfield
The presence of uniformed army
men on the Rose campus is by now
an accepted part of the general cam-
pus activity. Not the least among
these is T-5 Melvin Penfield. Melvin
was born some twenty-three years
ago in DuBois, Pennsylvania, a town
located in the west central part of
the state, northeast of Pittsburgh. He
attended grade and high school here,
his athletic tastes running to wrest-
ling and volley ball and his intellec-
tual tastes running to dramatics.
Following graduation from Du-
Bois High School, in 1938, Melvin
entered Penn State as a liberal arts
student, at which school he remained
for two years. After leaving Penn
State he obtained a position with the
Rochester and Pittsburgh Coal Co.,
at Indiana, Pennsylvania, and dur-
ing the time he was with them he
served as a laboratory assistant, as-
sistant operating engineer on one of
the company's mine tipples for five
months, and as a pay roll and cost
clerk for another eight months. The
company then sent him to Duff's-
Iron City College, in Pittsburgh,
where he studied accounting.
He graduated from this college in
June of 1942 and was immediately
inducted into the army and assigned
to the 315th Infantry, Medical De-
tachment, at Camp Pickett, Virginia.
The unit was subsequently moved
to Camp Blanding, Florida, and, fol-
lowing maneuvers in Tennessee in
the spring of 1943, he was trans-
ferred to the star unit at the Univer-
sity of Alabama, for classification.
He remained there for six weeks and
in June was assigned to the newly
formed 1554th Service Unit at Rose
for advanced technical training. He
is at present in the Advanced A
group of the local unit studying
mechanical engineering.
Melvin's immediate future is rather
well defined by Uncle Sam, but
when the war is won he plans to go
back to work in the coal industry.
In an effort to better acquaint the
students (both military and civilian)
of Rose with as many of the ASTP
men on the campus as possible, the
following biographical sketches form
the nucleus of a permanent depart-
ment to be added to the Technic.
The two men presented in this issue
are T-5 Melvin Penfield, Advanced
D, and Pfc. William H. Plenge, also





Bill Plenge is a Rose man who is
well-known to all those who have
been in school with him here in the
past two years. Bill was born in
Chicago, Illinois, on April 26, 1923,
but his family had moved to Terre
Haute before he started school. His
early educational days were spent in
the Terre Haute public schools and
in 1941 he graduated from Wiley
High School.
In the fall of the same year he en-
tered Rose on a Rea scholarship and
proceeded immediately to participate
in all of the work and activities nec-
essary to a full college life. He be-
came a member of the Technic staff
at the first possible opportunity and
by last June had worked himself up
to the position of assistant editor. An
article written by him, and first pub-
lished in the Technic, later appeared
in a national technical magazine. He
had, in the meantime, become an
active member of Alpha Tau Omega
fraternity and, at the beginning of
his sophomore year, began his work
for his B.S. degree in electrical engi-
neering. He was a member of the
Glee Club and also of the American
Institute of Electrical Engineers. In
February of this year Bill signed up
in the Enlisted Reserve Corps and
started his advanced R.O.T.C. train-
ing.
When the reservists were called
into active duty in June, Bill was
sent to Fort Belvoir, Va., for his
engineering basic at the E.R.T.C.
The basic training lasted for seven-
teen weeks and was immediately fol-
lowed by two weeks of maneuvers in
the Shenandoah Valley in Virginia.
After maneuvers, Bill was assigned
to the star unit at Ohio State Uni-
versity, where he remained for three
weeks, and from there was returned
to Rose to again pursue his studies,
but now under army supervision.
Having been assigned to the Ad-
vanced D section.
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Electronically controlled helium-shielded arc-welding equipment in use.
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Control panel for tube-controlled motor unit.
Cut CourtesY Electronics
Thy-mo-trol tube control panel for D-C motor control.
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Camera Club News
Shortly before the close of last
term a meeting was called by presi-
dent Don Lo for the purpose of elect-
ing officers for the ensuing year.
Officers elected to serve the club un-
til next July are Fred M. Lundgren,
president; Kenneth P. Fessenden
(ASTP) , vice-president; Robert G.
Gillum, secretary-treasurer; and
Robert A. Weinhardt, supply keeper.
After the beginning of this term a
meeting was called by president
Fred Lundgren for the purpose of or-
ganization and new members were
invited to join the club at this time.
The Camera Club again has quite a
large membership again this year
and the club is glad to have a large
number of the ASTP men included
and taking an active part in club
activities.
Through the generous gift of Mr.
Arthur W. Herrington, commence-
ment speaker for the October gradu-
ating class, the club has been able to
obtain a new enlarger to be placed
in the club rooms for the use of all
members. The club now has three
good enlargers which are capable of
handling any enlarging job required.
Our most sincere thanks go to Mr.
Herrington.
Liberation
The Student Council set the long
awaited date and hour as Wednes-
day, November 24, 1943 at 12: 01
P. M., with the juniors as masters of
ceremonies. The student body took
the occasion seriously and many




Edited by JOHN MURDOCK,
freshman
that the program would be flawless.
The juniors served an appetizer on
Tuesday noon when they held their
final inspection. Needless to say, the
majority of the freshmen were duly
chastised. The great day dawned
clear and cold, and noontime found
the freshmen and the juniors busily
engaged in the festivities. The seniors
were ardent onlookers and at times
were carried away by it all when
they assisted in removing the trous-
ers of many of the participants.
There hasn't been such a leg show
since the FOX back in 1939. Who
actually won the decision was not
determined, but my bid would go to
the juniors on the narrow margin of
Mr. Chelich's shapely legs. The
freshmen may now cast away their
caps and enjoy the privileges of the
upperclassmen. We have risen from
the depths of humility to the heights
of the juniors, and we now can face
the world on an equal footing.
Thanksgiving Dance
The Student Council sponsored a
Thanksgiving dance in the May-
flower Room of the Terre Haute
House on November 24. The music
was furnished by Leo Baxter and
his orchestra who made the evening
enjoyable for both the Rose and
ASTP students who attended. The
council is to be congratulated on a
very successful evening.
Junior Prom
The junior class will hold their
annual Prom on December 11. Paul
Benning is the prom chairman, while
Robert Greger is in charge of the
publicity, Charles Stringfellow in
charge of tickets and the program,
and Robert Penno in charge of the
decorations. Fred Lundgren, Bob
Kylander, Dick Dill, Bob Gillum,
and Bob Stallman also serve on the
committees. The dance will be one
of the last for the present seniors and
as it is given in their honor it can be
expected to be successful. The music
will be furnished by Fred Cizek who
is well known and quite popular
around Terre Haute. The dance is
open and a good turnout is expected.
Honorary Degree
At the commencement exercises
on October 1, Rose awarded one of
its few honorary degrees to Mr.
Arthur W. Herrington, commence-
ment speaker for the graduating
class. Mr. Herrington was made an
honorary Doctor of Engineering in
reward for his service in the present
war effort. He is the Chairman of
the Board of Marmon-Herrington Co.
and is known chiefly for his work
with the ever-popular army "jeep."
Mr. Herrington holds an M.E. from
Stevens Institute of Technology. This
honorary degree is quite an honor,
as can be attested by those who have
struggled for a B.S. from Rose. The
Technic extends its congratulations
to Mr. Herrington.
Class Officers
The senior and junior classes held
their elections of officers in the latter
part of October. The seniors elected
Bernard Vonderschmitt as President,
Tim Ross Timor=
Bob Dinkel Vice-president and Rob-
ert Larkin as Secretary-Treasurer.
The junior results were as follows:
Marshall Roesch, President; Carl
Wodicka, Vice-President; and Robert
Brandenburg, Secretary-Treasurer.
The juniors held their traditional
laking of officers, while the senior
status is still in doubt. Congratula-
tions are to be extended to these
men.
Student Council
The council held its first organiza-
tion meeting after the election of the
officers of the junior and senior
classes. The council elected Jay
Kress as President and Harold
Campbell as Vice-president. The
most important business taken care
of was the Thanksgiving dance and
the question of freshman liberation.
The latter was handled very effi-
ciently and the freshmen wish to
thank the council for their prompt
action. The Technic extends its best
wishes to the new officers.
Rifle Club
The Rifle Club held its first meet-
ing to elect its officers. At that meet-
ing Warren R. Pugh was elected as
President, Robert Gillum as Vice-
President and Robert Kylander was
elected Secretary-Treasurer. Con-
gratulations. The club will begin to
function early next month and it is
very probable that several contests
will be held with other clubs during
the coming season.
A. S. M. E.
On November 16,
Professor Wischmey-
er called a meeting
of the Rose Poly-
technic Student
Branch of the Amer-
ican Society of Mechanical Engineers
for the purpose of electing officers
for the coming year. The following
officers were elected: Chairman,
Jay Kress; Vice-chairman, Richard
Dill; Secretary, Harold E. Campbell;
Treasurer, Jack Hief. Mr. Edward
Eckerman, a new member of the
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Rose faculty, was elected Honorary
Chairman of the Society to fill the
vacancy left by Professor Gray.
Chairman Kress appointed Carl
Campbell, Robert Larkin, and Wil-
liam Mitchell as a program commit-
tee with the vice-chairman as its
chairman.
There were eleven seniors present
who filled out renewal application
cards but they decided to fill out the
six month membership card because
most of them felt that they would be
finished here by the first of July.
There were seven juniors present
who filled out application blanks for
membership in the Society.
Two films were shown to the
group on "Machine Shop Works"
which gave the procedure in com-
plete detail that are followed in the
machine shop for machining metals.
A. I. Ch. E.
The Rose Student
Chapter of the A.I.
Ch.E. held its final
meeting of the sum-
mer on the evening
of September 25. The
speakers were Dean Albon and
Gordon McBeth, both of the class of
October 2, 1943.
The meeting was opened by L. S.
Miller, chairman, who introduced
the speakers. Mr. McBeth's topic was
the organic nitrogen ring compounds.
Mr. Albon's talk was on Russia. Mr.
Albon illustrated his talk with slides,
showing the location and amounts of
various resources of the country.
The talk did much to show why
Russia has been able to hold off the











Clauds M. Cox, e.e., is
President of Commercial
Research Laboratories,
Inc., formerly Commercial Engineer-





Everett E. Black, e.e., is
OCD at Honolulu, T. H.
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tired as President and
Davis Levi, m.e., has re-
Treasurer of the G. & G.
Cincinnati, Ohio.
Albert L. Pfau, c.e., has
taken a position as Super-
vising Engineer of the
Defense Plant Corporation, Packard







e.e., is now with the
National Tube Company,
McKeesport, Pennsylvania.
Henry C. Gray, m.e., formerly
Instructor in Machine Design at




Irvin R. Weir, e.e., Radio
enginer with General
Electric Co. has been
transferred to Syracuse, New York.
Franklin F. Bogardus,
m.e., has been sent to
Washington as Depart-
ment Chief, High Pressure Blower
Section, Central Industrial Equip-
ment Division, War Planning Board.
Maxwell J. Skeeters, ch.e., is Re-
search and Development Chemist
for the Diamond Alkali Company at
Painesville, Ohio.
) 8 Wallace K. Todd, m.e.,
with the Koppers United
Company has been trans-
ferred to Monaca, Pennsylvania,




John A. Moore, ch.e., is
Supervisor of Chemical
Production at the Texas
Raymond C. Hogan, c.e.,
is General Foreman, Re-
melting Division, Alum-
inum Company of America, New
Kensington, Penn.
George D. Blakey, m.e.,
(Feb.) has been sent to
Honolulu, T. H. as Tech_
nical Observer, Aeronautical Serv-
ice, for Sperry Gyroscope Company.
Russell Northam, m.e., (Oct.) has
reported to the Sperry Gyroscope
Company, Brooklyn, New York.
In The Service
Tom D. Irvine, c.e., Cap-
31
City, Texas, plant of the Carbide and
Carbon Chemicals Corporation.,35 John A. Bradley, m.e., is
now Experimental Engi-
neer for the Hercules
Motors Corporation, Canton, Ohio.
Charles E. MacDonald,
e.e., is now Design Engi-
neer for the Vega Air-





tain, 20th Marines, is sta-
tioned at Camp Pendle-
ton, Oceanside, California.
Frederick J. Bogardus,
m.e., has been promoted
to Major and is Assistant
to the Director, Technical Division
4, War Planning Board, Fort Belvoir,
Virginia.
'32
John R. Motz, c.e., has
been promoted to Captain
and transferred to A. S.
T. P. at the University of Florida,
Gainseville, Florida.
Virgil E. Shaw, c.e., is
now in Officer Candidate















with 307th A/B Engineer-
ing Battalion, has been
promoted to Captain.
by PHILIP B. LORING, soph., m.e.
Robert W. Underwood, m.e., sta-
tioned at Erie Proving Ground, La
Carne, Ohio, has been promoted to
Captain, Ordnance Department, U.S:
Army.
Luther L. Yeager, ch.e., Ensign
U.S.N.R., is stationed at General
Motors Institute, Flint, Michigan.
Robert H. Colwell, m.e.,
Assistant Professor of
Military Science and Tac-
tics, Rose Polytechnic Institute. has
been promoted to Captain.
Gerald H. Fagg, e.e., is
now in Air Crew Train-




Joseph J. O'Connell, ch.e., Lieu-
tenant Air Force Maintenance, is




Dr. G. Raymond Fitterer, ch.e.,
Rose '24, has been named as the
Edward deMille Campbell lecturer
for 1944, by the American Society
for Metals. This is considered to be
one of the highest awards in metal-
lurgy.
Dr. Fitterer began his career in
1924 as a metallographist for the
Stanley Works of New Britain, Conn.
Later, while working for his M.S.
degree at Carnegie Institute of
Technology, he was employed as a
Junior Metallurgist by the U. S.
Bureau of Mines. He received his
Ph.D. at the University of Pittsburgh
in 1930. After receiving his Ph.D., he
became a lecturer at the University
of Pittsburgh and also President of
the Fitterer Pyrometer Company.
The Fitterer Pyrometer was a spe-
cial thermocouple for measuring
steel temperatures, and was devel-
oped by Dr. Fitterer. In 1938 he be-
came Professor and Head of the De-
partment of Metallurgical Engineer-
ing at the University of Pittsburgh,
a position which he now holds.





rrIELEPHONE lines from poles to homes
I take a terrific beating from old man
weather. And with wire for replacements
drafted for military use, existing lines
must be kept in good condition.
Asphalt coating applied in time keeps
out moisture, chief trouble maker on tele-
DECEMBER, 1943
phone lines. Without lowering the wires,
this trolley painter speeds the coating —
helps recondition 50 lines a day.
This simple "stitch in time" helps keep
communications open to the homes
of America — and saves critical
materials for vital war weapons.









were Jean R. Boat-
man, Olney, Illi-
nois; Fausto D. Bogran, Santa Bar-
bara, Honduras, C. A.; Lubo Chelich,
Gary; Fred M. Lundgren, Terre
Haute; Cleone L. Markwell, Casey,
Illinois; and Pfc. William Booth of
the U. S. Army. Bill Booth is a
former Rose student and member of
the class of December, '44. He was
pledged A.T.O. in February of this
year but was called into active serv-
ice before he had the opportunity to
be initiated. He notified the chapter
that he would be in Terre Haute on
November 3, so the initiation was
conducted at that time in order that
all might be initiated simultaneously.
The initiation of these men brings
the number of actives of Gamma
Gamma up to 100 % of those eligible.
Due t.o graduation in October, it
was necessary to elect new officers
to fill the vacanies being left by the
graduating seniors. The officers now
are Frank W. Guthrie, Worthy Mas-
ter (reelected) ; Bernard Vonder-
schmitt, Worthy Chaplain (reelect-
ed) ; F. Dayle Price, Worthy Keeper
of the Exchequer (reelected) ; Rob-
ert N. Thompson, Worthy Keeper of
the Annals (reelected) ; Carl E.
Campbell, Worthy Scribe; Jay Kress,
Worthy Usher; and E. James Heg-
arty, Worthy Sentinel.
In honor of the recent pledges an
open house was held on Friday,
October 29. The early part of the
evening was spent in playing ping-
pong and cards, Jim Hegarty putting
a fitting finale on everything with
some of his popular imitations. Mr.
Edward Eckerman, Gamma Gamma
alumnus, chaperoned the party.
On Sunday, November 7, the en-
tire chapter attended services in a
body at the Centenary Methodist
PAGE 22
Church. The sermon was delivered
by a guest speaker who presented a
talk which proved of extensive in-
terest to all attending.
Two more girls are now wearing
the honored maltese cross of A.T.O.
Miss Jean Bailey is wearing the pin
of brother Harold Campbell and
Miss Pat Cowan is wearing the pin
of brother Jack Stewart.
The chapter was pleasantly sur-
prised recently to hear of the mar-
riage of brother Bill Tingley to Miss
Norma Moseman of Terre Haute.
Bill, a former member of the class
of July, '44, has been in the army
since last February. Alpha Tau's
extend their congratulations to both






hayride on Oct. 30
at the Fort Harri-
son Skeet Club.
Brothers Burton Butts and Donald
Alexander, members of the V-12 at
Purdue, were present for the week-
end. Following the hayride, the
party went to the club house where
there was dancing. Refreshments of
cider and doughnuts were served.
Chaperons for the evening were
Mr. and Mrs. Straw, Mr. Eckerman,
and Miss Ruth VanCleave.
On November 12, the first meeting
of the newly formed Mother's Club
was held at the home of Mrs. A. B.
Greger. Mesdames Bashe, Bresett,
Greger, Kylander and Mitchell were
present. Plans were discussed for
assisting the men in locating and
furnishing a chapter house sometime
in the future.
The week-end of November 11 and
12 was an eventful one, ending Hell
Week. Though a bit irritating to the
pledges, everyone had a good time
which will not be forgotten.
Brother Lowell Smith was in town
a short while during the middle of
November. He is with the Airborne
Engineers and was enroute from
Vermont to Missouri when he
stopped to say hello to his friends
at Rose.
The chapter heartily welcomes
back to Rose the following ROTC
men who have just completed basic
training and have returned to com-
plete their education under the AS-
TP: Pfc. Harmon Shaw of Chicago,
Pfc. Daniel Morisseau of Pacific, Mo.,
Pfc. C. Philip Bowne of Pimento,
Pfc. Willis Rose of Connersville, and
Pfc. F. Richard Roesinger of North
Hollywood, California.
The chapter congratulates the fol-
lowing men who became active on
December 4: Charles Bashe of St.
Marys, George Kyle of Clinton,
Fred Maienschein and Robert Ky-
lander of Terre Haute. As a result of
their initiation, the chapter is now
one hundred percent active.
Theta Xi
Kappa Chapter
of Theta Xi has
been very busy
during the past
month, both in and
out of school. The
first event to be
held was a hay ride
on Halloween Eve. The event was
thoroughly enjoyed by all attending.
Dr. and Mrs. Knight, and Mrs.
Appler acted as chaperones for the
affair. After the ride the couples re-
turned to the house for dancing.
An election of officers was held,
and the following men were elected:
Bob Larkin, president; Jack Joyce,
vice-president; William Brown,
treasurer; Herbert Bailey, house
manager; Max Lindley, assistant
house manager; and Jim Hanes, sec-
retary.
A stag party was held November
20 at the house. A very enjoyable
time was had by all present. The
(Continued on Page 29)
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Helping the tire maker: Pictured here is a laboratory model of the new Westinghouse-developed "mass spectro-
meter," an adaptation of which analyzes gases with incredible swiftness and accuracy. Right now, one of the most
important of its many uses is speeding up tremendously a step in the making of synthetic rubber.
Westinghouse research accepts every wartime challenge • • •
Under the spur of war, Westinghouse research is delving into numberless mysteries, not only
in the vast field of electricity and electronics, but also in chemistry, physics, metallurgy,
plastics. And as a result, out of the great Westinghouse laboratories has come a steady
stream of new war products, and new and better ways of making old ones.
Westinghouse research develops new talent
for America • • •
To Westinghouse, each year, come several hundred bud-
ding scientists and engineers—to work, to learn, to blaze
new trails in electrical research. And each year, through
more than 100 Westinghouse scholarships, young men
enter America's engineering colleges to develop the native
skill and talent that have made America great and will
make it greater.
DECEMBER, 1943
Westinghouse research promises new
wonders for peace • • •
You have heard much talk of the marvels science win
offer you after the War. Well, there will be marvels —
plenty of them—and Westinghouse research is work-
ing to contribute its full share. But we will never lose
sight of what we consider our first duty: seeing that,
beyond all question, each Westinghouse product, old
or new, is the very finest of its kind. Westinghouse
Electric & Nlanufacturing Co., Pittsburgh, Pennsyl-




(Continued from Page 5)
about the easiest operation to follow
through the plant.
Red oak is ordinarily used for rail-
road ties, because even though white
oak is more durable, it is harder to
treat.
The ties are first sent through a
huge machine which swages them
for the iron plates upon which the
rails rest, bores holes in each end
for the spikes, stamps the name,
date, kind of tie, etc., on the ends of
the ties and finishes up by loading the
ties onto special cars so that they
can be run into the cylinders ready
for treatment. After the ties are put
into the cylinders, large doors on the
end are closed and fastened shut
with bolts around the edge to make
it air tight.
There are two methods for treat-
ing ties which are known a§ the full
cell process in which no oil is pulled
back from the ties, and the empty
cell process in which oil is brought
back by use of vacuum.
The Indiana Wood Preserving Co.
uses the empty cell or Reuping
process when treating ties for the
Milwaukee Railroad, which is one of
its largest customers. The process
could very fittingly be called an
"inside painting" operation.
The first step in the actual treat-
ing is the drying which is necessary
because the ties are made from
green oak. Creosote, at tempera-
tures ranging around 180 to 210 de-
grees F., is pumped into the cylin-
ders against high air pressure. This
operation is carried on for about 8
hours and its purpose is to heat the
wood clear through to the inside.
After this heating, the oil is pumped
out of the cylinders and a fanning
process now begins. Heated air is
forced through the cylinder at high
pressures for a period of about 8
hours to finish drying the sap out of
the wood.
The ties can now be treated like
ordinary dried wood. Oil is now
pumped into the cylinder again un-
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der high pressure for the final treat-
ing. When the correct amount of oil
has been impregnated in the ties, a
vacuum pulls the remaining oil out.
In the empty cell process, the great-
er the amount of air used, the small-
er is the amount of oil needed.
After treating is over, the ties are
ready to be shipped out or they may
be placed in special piles in the
plant yard to season over a period of
time.
Ordinarily the creosote to treat
ties is mixed with petroleum oils to
reduce the cost of treating. Most
railroads use ties with 50 % creosote
and 50 V, petroleum or 60 % creosote
and 40 % petroleum, all depending
on the price the company wishes to
pay. The Indiana Wood Preserving
Co. buys its petroleum oil from the
Sohio Oil Co.
When railroads order ties they
specify the amount of creosote they
desire to have impregnated into the
ties. Ordinary amounts are given as
6 to 8 pounds of oil per cubic foot
of wood.
The Milwaukee Railroad has the
plant run the ties through a special
machine which punches small holes
all over the ties to help prevent
checking and splitting.
The plant has had several large
orders from the Navy for treated
piling to. be used in shipyards. Also
they have been treating red cedar
poles for the T.V.A.
The cylinder capacity of the Indi-
ana Wood Preserving Co. is around
100,000 ties per month, but right
now though the demand for ties is
greater than ever before, the ex-
treme labor shortage limits the pro-
duction to around 40,000 to 50,000
ties per month.
The amount of oil used varies
continuously because it depends on
the oil specification set up by the
railroad for whom the ties are being
treated.
The heavy increase in railroad
traffic has made the wood-preserv-
ing industry of very great import-
ance in the war effort.
ELECTRON MICROSCOPE
(Continued from Page 9)
tween the human eyes. This pro-
cedure was impossible with the
ordinary light microscope because of
its extremely short focal length.
In the electron microscope, the
three-dimensional photographs are
taken with comparative ease by.
means of a special tilting specimen
holder. The objective's axis is tilted
with an angle of 4° with the electron
beam and a picture is taken in this
position. The whole specimen holder
is then revolved 180° and a second
picture is taken. This procedure
gives a stereoscopic pair of photo-
graphs, which, when viewed through
special, stereoscopic slide holders,
gives an amazingly sharp three-
dimensional effect.
A simple adaptor and a few
changes converts the electronic mi-
croscope into a high-precision elec-
tron diffraction camera. This ar-
rangement is used extensively by
chemists to determine the crystalline
structure of compounds.
The projector lens is replaced by
a unit containing a lens, specimen
holder, and a magnetic lens. This ar-
rangement serves to form a fine pin-
point source so that any part of the
specimen is struck by electrons com-
ing from only one direction. Each
atom deflects the electronic beam in
a characteristic manner, the result-
ing photograph can be studied and
the crystalline structure of the
specimen can be determined.
By revolving the specimen holder
while the camera lens is open, a
Debye-Scherrer diagram of sufficient
accuracy is obtained to determine
the lattice constants within three-
tenths of one percent.
The development of this instru-
ment, as the development of all new
ideas in scientific fields, has been
the result of many years of concen-
trated research and is, indeed, a
tribute to modern science.
The electron microscope will un-
doubtedly be developed to greater
precision and usefulness in the future




We know what's happening on your campus
Here's what's cooking on ours
We're very much aware of what you are doing.
It's because we are grateful that we want
to tell you this.
You've never known industry—not really
well. It's probably still a vague place that
makes things you buy. You probably think
of us as just a place aluminum comes from
. . . the aluminum that makes the planes you
are going to work with.
But we're people--fathers and older
brothers, mothers and sisters, doing the most
interesting work we know.
When you come back you'll see this other
side of industry.You'll seepeople figuring out
what they can do to make a better world, and
you will want to join them, doing something
to make the peace rich and worth the fight.
There will be a great many things to be
done. A lot of them will be done with
aluminum.
Think of all the things the world is going
to want in a hurry. A great deal of them will
be shipped by air. So they'll be as light as
possible. That's one reason why they'll be
aluminum.
Millions of things are waiting for some-
one to make them lighter or more resistant
to corrosion, brighter, prettier, cheaper.
They'll be made of aluminum, too.
None of that can start till the war's over.
But just as soon as our wartime job is done,
we mean to make aluminum make a lot
of jobs.
And that's what's cooking on our campus.
We're studying right now ways of making
those jobs. Some of them, we hope, will be
• right here at Alcoa Aluminum. Still more
will be in industries using aluminum for the
first time: Wherever they are, they should
be exciting.
A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF
ALCOA ALUMINUM
• This message is printed by Aluminum Company of America to help people to
understand what we do and what sort of men make aluminum grow in usefulness.




(Continued from Page 11)
ports and bombers must have the
maximum thrust at the take-off in
order to get off the ground, the three-
blade propeller is most practical.
For the smaller planes, where the
take-off is not a prime consideration,
and the diameter is limited in size,
the four- and six-blade propeller is
more suitable. Recent tests on four-
and six-blade contra-rotating pro-
pellers indicate that this arrange-
ment will have to be considered as a
great possibility.
Increasing the number of blades
decreases the specific weight of the
propeller as is shown in Figure 3.
Also the efficiency decreases when
the number of blades is increased.
However this loss in efficiency should
be considered against the possible
gain in specific weight, the savings
in diameter size, and the freedom
from vibratory stresses common to
two-bladed propellers.
Speed Reduction Gears 4
The use of multi-blade propellers
Ci
may necessitate the use of variable
speed reduction gears in order to use
the propeller most efficiently and
economically. The purpose of the re-
duction gear is to reduce the r.p.m.
of the motor to a suitable r.p.m. for
the propeller. A two-speed reduction
gear would result in a four percent
gain in efficiency of operation. This
gain should be considered with the
weight increase added by the gear.
The practical application of the pres-
ent gear is found in long range air-
planes operating at high altitudes.
Variable speed reduction gears are
developing rapidly and seem to have
found a permanent use in the avia-
tion field. Should the weights of
these gears be reduced, as can be
expected, they will probably become
standard equipment on the post-war
airplanes.
Torque Relationships
With the advent of greater horse-
power, speed, and propeller diam-
eters, there arises the problem of
engine and propeller torque.
As was said, the linear dimensions
of the plane will increase with the
power. Thus in the larger planes
torque will not be as great a problem
as in the design of smaller planes.
This is due to the increase in lateral
stability.
In a recent test of a high horse-
power engine a definite swerving was
encountered at take-off powers. This
was due to a torque evaluated at.
about 5000 foot pounds. Thus, when
torques of twice and three times this
value are to be expected, the prob-
lem of torque control becomes quite
serious.
As an answer to this problem the
contra-rotating propeller has been
developed. It is carried out by hav-
ing two propellers in tandem rotating
in opposite directions. This is ac-
complished by means of second shaft
extending through the center of the
first.
Since the propellers rotate in op-
posite directions, the torque from one
propeller counteracts the torque of
the other. This results in the almost
complete elimination of torques.
(Continued on Page 28)
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Louisville Bridge & Iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
BUY MORE WAR BONDS
















IT'S MAN-MADE from metal and no big-
ger than a thimble, but at 30,000 feet
this tiny mechanism means life to our
pilots.
On stratosphere flights it is this vital
part of the Airco regulator which auto-
matically controls the proper flow of








charger, it has helped to push up the ef-
fective ceiling at which our war-planes
may operate . . . making war-planes
more deadly . . . air transporls faster
and safer.
This high altitude oxygen regulator is
just one of many Airco products which—
in addition to Airco welding and cutting
torches and Airco and Wilson arc weld-
ing equipment—are contributing to the
advancement of American aviation.
Similarly in every major industry —
from shipbuilding to food packing—Air
FREE BOOKLET "AIRCO IN
Reduction products and processes are
helping to establish faster and better
manufacturing techniques to meet the
need for more and sturdier war goods.
If you would like to receive our informa-
tive publication "Airco in the News," we
shall be glad to send
a f ree copy.Write to
Mr. G. Van Alstyne,
Dept. C. P., Air Re-
duction, 60 East
42nd St., New York
17, N. Y.
THE NEWS"
AIR lEtE DUC TION
General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y.
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(Continued from Page 26)
Torque is proportional to the three-
halves power of the horsepower de-
veloped. Torque also reduces as the
diameter of the blades is reduced or
the number of blades is increased.
Recent tests on a four-blade tan-
dem propeller gave evidence that it
is more efficient than the three- and
four-blade, single-rotating propellers.
In order to compare fairly, the same
model engine-plane combination was
used, and the tip speed was held
constant at 1000 feet per second.
The aircraft engineer has again
conquered another problem that
threatened the progress of aviation'.
By extensive tests and research the
engineer solved the problem of de-
veloping suitable propellers for the
higher horsepower engines being de-
veloped. The weight of the propeller
is now kept to a minimum. Torque
problems are now a thing of the past
because of the development of the
contra-rotating propeller. The air-





From the Employees of
Carl Wolf, Inc.
631 Wabash Ave.
"Whether a civilian or in uni-
form, you won't Feel Sheepish
in Wolf's Clothing."
larger planes powered with very
powerful motors flying in the sub-
stratosphere.
CHRISTMAS SHOPPING
(Continued from Page 14)
balt barnigustion. These strips are
each .26304 decigrounds shorter than
each other to give the handle added
lichtoniforshumps. Each strip is sepa-
rately varnished to keep the friction
betWeen strips at a maximin. The
handle is soaked for 31.532 seconds
in penitanucathalon, a new chemical
find which is extracted from seaweed
that has been aged for 37 years in a
cold storage plant at a temperature
of 74.83 degrees Centigrade. This
treatment keeps the relative humid-
ity of the handle down to minimax
while only increasing the weight of
the handle by 5.49 pounds. The pig-
ment of the paint that is used to
color the handle is exposed to helium
under a pressure of 230 pounds per
cubic centimeter Kelvin giving it a
dulled tint that will not strain the
cargonant siphoit muscles in a per-
sons eyes. All metal pieces attached
to the handle are machined to the
nearest monometer on a turret lathe.
The metal used is an alloy of more
than one metal. The alloy used is
much lighter than aluminum in
weight even though its area takes up
more volume than that of a inch of
iron. This metals hardness is .058
D and H LAUNDRY
and
ODORLESS DRY CLEANING
C-6901—C-6228 12th & Chestnut




"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
924 Lafayette Ave. C-7094
THE ROSE TECHNIC
 a
according to Moe's scale. The opera-
tion of this majestic piece of craft-
manship is the same as that of an
electic toaster except that it is not
run by electricity. We call it a power
propelled gadget because it must be
hand powered. All metal parts are
sinkrownised to prevent expansion
and contraction due to abrupt tem-
erature changes. These metal parts
are also galvanized to prevent disas-
ter in case this peeler comes in con-
tact with a wet potato. All in all there
are at least 40,000 separate metal
parts which are riveted together.
The rivets are shot into place by a
155mm Howitizer placed at the bot-
tom of an empty quarry some fiv- e
miles from the target. The rivets are
machined down to the closest .73
of an inch to insure perfect fitting.
Now for a quick demonstration of
how this flawless gadget peels to a
potato." The guy must have been a
contortionist. He went through about
30 motions at once and in no time
the potato was peeless. Then he went
on "Now ladies and gentlepeople I
am going to let the little snazzy
gadget go for only one-tenth of a
dollar, just one-half of four bits or
two for a quarter. Take your choice
of those prices and at any one of
them you are getting a bargain in
the Perkins Power Propelled Potato
Peeler." Well finally the store closed
and the crowd dispersed and I made
my way home thoroughly disgusted
with myself and with a minus quan-
tity of Christmas spirit.
I suppose you all are wondering
if I ever did purchase my Christmas
presents—well I did and my family
from my dad on down seemed very
pleased with their Perkins Power
Propelled Potato Peeler.
FRATERNITY NOTES
(Continued from Page 22)
chapter was pleased to have Dr.
Sousley, Dr. Hansche, and Mr.
LiA
1
Cutters Give You More Production
When You Give Them More Care
Make cutters last longer and serve better by
correct handling and sharp-
ening as well as by proper
care in operation.
Cutters are scarce these days they
need extra care so that the production




Eckerman drop in to pay their re-
spects during the evening.
A basketball team has been or-
ganized to play in the Y.M.C.A.
league during the winter season un-
der the watchful eye of coach Herb
Bailey. The spirit is high and the
fellows are out to do their best.
Brother Kenneth Allison is to be
congratulated on being the proud
father of an 8 pound baby girl
(Alicia Carol) . Mrs. Allison is doing
nicely.
BORDENS
PURE MILK & ICE CREAM
CI CI
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eHell We k and initiation was held
the first week in December for Bill
Dedert, Louis Fellwock, and Pruitt
John Wehle. We are happy to have
them in the active chapter.
A Christmas formal dance has
been planned for the 17th of Decem-
EDW. S. LAMMERS










ber in the ballroom of the Student
Union Building. The entire chapter







White, we look for-
ward to a successful
year as our pledge
class now comprises eight members.
The chapter has enjoyed several
social gatherings in the past month.
An open house was held in honor
of the pledges on November 12, at
the chapter house. The program was
under the direction of Richard Dill.
Refreshments were served after the
entertainment. Mr. and Mrs. White
and Mr. and Mrs. Cornell acted as
Freitag-Weinhardt, Inc.
Over 40 Years Experience
Plumbing and Heating









chaperons for the affair. A good time
was had by all who attended. On
November 19, the entire chapter and
their dates entertained themselves
with a hay ride. Songs were sung
and a delightful evening was spent
by all attending. Dr. and Mrs. Baker
graciously acted as chaperons for the
occasion.
Plans for a Christmas party in the
near future are under way.
James Conover presented the
chapter with cigars on November
22. The girl honored to wear a Sigma
Nu pin is Jane Pittman.
ELECTRONICS IN
INDUSTRY
(Continued from Page 7)
stream to the negative plates where
they adhere for subsequent removal.
The high direct current voltages re-
quired (12,000 volts in the ionizer
and 6,000 volts in the collector) are
produced by vacuum tube rectifiers
in the power pack. Dust particles
down to one quarter millionth of an
inch are removed. This is used to re-
move the "smoke nuisance" in cities,
and to clean air for rooms where
delicate instruments are made and
where optical parts are assembled.
The fluorescent lamp is a hot
cathode device in which electrons are
caused to flow between electrodes,
one in each end of the lamp. To start
the electron emission both electrodes
are preheated by the starting device
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before the voltage is impressed
across them. Electrons passing
through the vapor present give up
energy to the vapor causing it to
reradiate energy in the ultraviolet
spectrum. This invisible radiation
strikes the inside glass walls, which
are coated with phosphors that have
the ability to transform the energy
into visible light at high efficiency.
The production of light by this
double conversion process is accom-
plished at an efficiency two to three
times that of the ordinary incandes-
cent lamp.
The sterilamp is closely related in
principle to the fluorescent lamp but
entirely unlike it in function. Ultra-
violet radiation, predominantly in
the 2537 Angstrom band, is produced
in a long, slender tube by electronic
action, much as in the fluorescent
lamp. But, unlike the fluorescent
lamp, the ultraviolet radiation in the
sterilamp is the final useful product.
The radiation is used to kill bacteria
instead of to produce light. In the
fluorescent lamp none of the ultra-
violet radiation escapes because it is
transformed into longer wave length
by the phosphors and because it
would be absorbed in the lime-glass
walls anyway. In the sterilamp the
walls are made of a special kind of
glass that allows the short-wave
radiation to pass through.
The photoelectric tube, which has
so fascinated people generally by its
many seeing jobs such as counting,
sorting, inspecting, color discrimina-
tions, and light control, is one of the
simplest of electronic devices. A
phototube is an evacuated glass en-
velope containing a single pair of
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made of a metal that emits electrons
as explained in the discussion of
photo emission. With potential ap-
plied across the electrodes, and with
light striking the photo-sensitive
surface, a current which can be am-
plified and used in any desired man-
ner flows through the tube. Shut off
or reduce the light and the electron
emission and current pre reduced
accordingly. The phototube is used
to scan the sound track of talking
motion picture films, and to spot pin-
holes in metal strips as they come
from the rolls, automatically operat-
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ing a relay that marks the defective
section for later rejection. The Photo-
troller can be used as a safety device
for workers on hazardous machines,
or to count passing articles faster
than the eye can see.
It should be pointed out that many
so-called electronic devices are elec-
tronic only in part. The growth in the
use of electronic devices has been
made possible only*by the develop-





TOUR STORE ill PICTURE LEAVES NOTHING IINTILD
Electron tubes are now used in an
almost bewildering array of applica-
tions, from the ordinary radio to the
electron microscope. The future
holds in store many great advances
which will be made possible with
the use of Electronics.
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"Only last week you said it was a
great life if you didn't weaken."
"Yes, but since then I've found
out it's greater if you weaken just a
little bit."
Mother: "Billy, what 'are you
reading?"
Billy: "Film Fun, Mamma."
Mother: "Oh, all right, dear, I was
afraid you had got hold of a Rose
Technic."
Then there was the EE who called
his girl "Carbon" because her re-
sistance went down when she
warmed up.
When we took our girl home we
tried to oscillate, and she almost had
hysteresis, but we couldn't trans-
former. As we were walking up the
side walk, a degenerate girl with
brown coils threw ergs at us, so we
called a copper to arrester. We didn't
know it would a-vector that way.
"I guess I'll cut in on this dance,"
said the surgeon as he chloroformed
the St. Vitus patient.
"Did she blush when her shoulder
strap broke?"
"I didn't notice."
Did you hear about the fellow who
transferred from Rose to Indiana
State and raised the I. Q. of both.
He who laughs last has found a
double meaning which the censor
missed.
Gentlemen may prefer blonds but
the fact that the blonds know what





Doc Strong: "Will you men in the
back of the room please stop ex-
changing notes?"
Student: "They aren't notes, sir,
they're cards. We're paying poker."
Doc: "Oh, I beg your pardon."
I'm just a modest little girl
I don't smoke or drink,
Or dare to sit at night
Upon the river's brink





"Give me my peanuts back."
We always called a spade a spade
until we hit our foot with one the
other day.
A professor is a man whose job it
is to tell students how to solve the
problems of life which he himself
has tried to avoid by becoming a
professor.
I suppose you've all heard about
the bowlegged herdsman's daughter
who had trouble keeping her calves
together.
"I'm an old-fashioned girl!"
"Really?" asked the interested
engineer.
"Yes, it's my favorite cocktail."
Father: "Doesn't that young man
know how to say goodnight?"
Daughter: "I'll say he does!"
Blessed are the meek, for they
shall inherit the earth—less 26 per
cent for inheritance taxes.
by JAY KRESS, sr., m.e.
Two women were discussing a
mutual acquaintance.
"She has a very magnetic person-
ality," said one woman.
"She ought to," replied the other
woman. "Every stitch she has on is
charged."
"Mother, papa wouldn't murder
anybody, would he?"
"Certainly not, my child! What
makes you ask that?"
"Well, I just heard him down the
cellar saying, "Let's kill these other
two, George."
Merchant: "I notice that your last
customer did not buy anything, but
he seemed pleased. What did he want
to see?"




Serves the centipede right.
Doc. Hansche: "I won't begin to-
day's lecture until the room settles
down."
Voice from Rear: "Go home and
sleep it off, old man."
"How's your new girl."
"Not so good."
"You always were lucky."
Mary had a swimming suit
Quite pretty, I've no doubt.
But when she puts herself inside
The most of her stays out.
"What did she say when you told
her you knew practically nothing
about kissing?"
"Turn out the light and let this be
a lesson to you!"
THE ROSE TECHNIC
RESEARCH AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD
PAINTING THE FUSE RED
WHEN General Electric's automatic X-ray machine, developed to check the proper amount of powderin hand grenade fuses, "sees red" there's too little powder in the fuse, and the grenade mightexplode as soon as the soldier released his grip on its handle.
For checking, the fuses are set upright on a movable belt that passes through the machine. The per-pendicular beam of a 100,000-volt X ray penetrates each fuse and produces a glow on a fluorescent queen,above which is a phototube or "electric eye." As long as this glow remains constant, the fuse passesthrough untouched. But when a fuse with a light powder charge passes over the X-ray beam, the photo-tube detects the change in the glow, automatically rings a bell, flashes a red light, places a dab of red painton the top of the fuse, and records the dud on a chart. This four-way check makes it impossible for a badfuse to get by without detection.
This machine, the first of its kind in the country, will automatically check 4000 fuses an hour.
SH-H-H
TO help make "all quiet" on the factory front—atleast as much as possible--General Electric has
developed a new sound-level meter that gives a quanti-
tative measurement of sound.
Because man's nervous system is severely agitated if he
is subjected to a sound above 120 decibels, the efficiency
of factory workers is often lowered considerably by
machinery noise. Highly sensitive, the instrument's
range of 24 to 120 decibels covers the normal range of
man's hearing and warns when the noise is harmful.
Thus proper steps can be taken to reduce the sound.
YAWN PATROLN guard against over-fatigue of metals is the newelectronic machine developed in our General Engi-neering Laboratory.
For metals, like human beings, get "tired" after acertain amount of work. One of the most important
metallurgical tests is determining how much stress and
strain certain metals can take under continuous vibra-
tion.
Energized by especially powerful electronic equipment,
the new machine can vibrate a sample olmetal back and
forth about 10 million times in five hours—or in one-
fourth to one-tenth the time previously required.
Hear the General Electric radio programs: "The G-E All-girl Orchestra.' Sunday 10 p.m. EWT, NBC— '"The World Today.' news, every weekday 6:45 p.m. EWT, CBS.
GENERAL EI,ECTRIC
192,000 emPloyees of the General Electric Company are on their jobs producing war goods and buying over a million





Yli...THE CIGARETTE WITH THE RIGHT
COMBINATION OF THE WORLD'S BEST TOBACCOS
STIZIDES AHEAD in Mildness, Better Taste and
Cooler Smoking because Chesterfields are made
of thb world's best cigarette tobaccos ... plus the
Right Combination to satisfy smokers everywhere.
Remember in a cigarette— the Blend...the
Right Combination that's the thing
Copyright 1943, LIGGETT & MYERS TOBACCO CO.
AND HERE THEY ARE . . . again in the cheerful
Chesterfield Christmas Red— the cigarette gift that SATISFIES
with the best in Smoking Pleasure.
